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Ob61mme ykazanus
KoHntponbHas pabora o JTUCIUTIIIUHE «MarepuanaoBeicHIC
MpEeAyCMaTPUBACT BBIIOJHCHUE CTYJCHTAMU TpeX 3ajad, KoTopele umeroT 90
BAPUAHTOR M OTJIHYAIOTCSA JAPYr OT Jpyra MapKUpPOBKaMu CTajeit U CIUIaBOB U
YUCJIOBBIMU 3HAUCHUSAMU 33JaHHBIX BEMWYWH. BapuaHT, mojiexaniuil penieHuro,
OTIpENENSIETCS TI0 IBYM MOCIEeTHUM ItidpaM mmdpa CTyaeHTa

TpeboBanus k 0popMIEHHI0O KOHTPOJBHOH PadoThI

1. Pabota BbINOJHSAETCA B OTACIBHON TETpaaH, Ha 00JI0XKKE KOTOPOM yKa3bIBAIOT
HA3BaHWE NWCUUIUIMHBI, KypcC, (DaMuiauio, UMs, OTHYECTBO, Y4YEOHBIH wHIUPp
CTYJICHTA.

2. llucare cienyeT Ha OJHOHW CTOPOHE JHCTa WM Ha JBYX IIpH HalU4UU
LIMPOKUX IOJIEN IJIs1 3aMEUaHUM.

3. VYcnoBue Kaxa0ro paszeiia KOHTPOJIBHOIO 3aJaHUs JOJDKHO OBITh NIEPEIHCAaHO
B KOHTPOJIBHYIO pa0OTy CO CXEMOM M YHCJIOBBIMU 3HAUYEHUSMHU JUISI CBOETO
BapHaHTA.

4. Kaxnapli pasnen 3agaHusl cleIyeT COMPOBOXKIATh KPaTKMUMU W UYECTKUMHU
NOSICHEHUSIMH C BEIYEPUUBAHUEM AUArpamMm M rpadukos.

5. K paborte mnpunararoT nepeyeHb HCIOJb30BAHHOM JUTEpaTypbl, B KOHLE
paboTHI CTABAT AATY M MOAIMMKCH.

6. Pa0oTbl, BBIMOJIHEHHbIE HE MO CBOEMY BAPHAHTY, a TaKK€ HAIMCAHHBIE
Hepa300pUYMBO, HE PELIEH3UPYIOTCH.

7. 1lpaBuibHO BBIMONHEHHAs KOHTPOJbHAS padOTa BO3BPALIACTCS K CTYIEHTY C
yKazaHueM «JlomymieH K 3adeTy» U IpU HEOOXOAUMOCTH C IIEpEYHEM
3aMEYaHUM, KOTOPBIC CTYJICHT JOJKEH UCIPABUTH K 3aUCTy.

8. Tlocne momyuyeHUs OTPEICH3UPOBAHHOW PAabOTHI CTYACHT JOJKEH HUCIPABUTH
BCC OIIMOKU M cienarh TpeOyembie AononHeHus. [Ipu GonblioM KonuyecTBe
UCTIPaBJICHUI OHU JI€Nal0TC B KOHIIE paOOTHI.

3anaHne HA KOHTPOJIBLHYIO padoTy
Howmepa BonpocoB k KOHTPOIbHOU paboTe nmpuBeAeHs! B Ta0M. 1.

Howmepa BompocoB BEIOHPAIOT B COOTBETCTBUU C IBYMS MOCICTHUMU ITUPpaMH
yueOHoro mudpa cTyAcHTA.
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Tabruya 1

YueOHbIl mudp cTyacHTa

Howmepa Borpocos

01 31 61 91 1 31 61
02 32 62 92 2 32 62
03 33 63 93 3 33 63
04 34 64 94 4 34 64
05 35 65 95 5 35 65
06 36 66 96 6 36 66
07 37 67 97 7 37 67
08 38 68 98 8 38 68
09 39 69 99 9 39 69
10 40 70 00 10 40 70
11 41 71 11 41 71
12 42 72 12 42 72
13 43 73 13 43 73
14 44 74 14 44 74
15 45 75 15 45 75
16 46 76 16 46 76
17 47 77 17 47 77
18 48 78 18 48 78
19 49 79 19 49 79
20 50 80 20 50 80
21 51 81 21 51 81
22 52 82 22 52 82
23 53 83 23 53 83
24 54 84 24 54 84
25 55 85 25 55 85
26 56 86 26 56 86




27 57 87 27 57 87
28 58 88 28 58 88
29 59 89 29 59 89
30 60 90 30 60 90

Bonpocsi 1-30. Ilo auarpaMmMe COCTOSHUM <OKEI€30 — LIEMEHT» OINUIINTE, KaKue
CTPYKTYPHBIC TIPEBpAIICHUS OYAYT MPOUCXOIUTH MPU MEIJICHHOM OXJIAXICHUH W3
YKUJIKOTO COCTOSIHUSI CIUJIaBa C 3aIaHHBIM coAepKaHueM yriepoaa. OxapakTepusyirte
3TOT cIuiaB. [{71s oTBEeTa Ha 3TOT BOIPOC UCIIONB3YHTE JaHHBIC, IPUBCACHHBIC B TAaOII.

2.

Tabruya 2
Homep C, % Ne C,% Homep C, %
BOIIPOCA BOIpoOca
1 3.8 11 2,8 21 1,2
2 3,7 12 2,7 22 1,1
3 3,6 13 2,6 23 1,0
4 3,5 14 2,5 24 0,9
5 3,4 15 2,4 25 0,8
6 3,3 16 2,3 26 0,6
7 3,2 17 1,6 27 0,5
8 3,1 18 1,5 28 0,4
9 3,0 19 1.4 29 0,3
10 2,9 20 1,3 30 0,2

Bonpocsr 31-60.

Pacumdpyiite Mapku CIlaBoB COTJacHO BapuaHTy (Tabm.3),

npuBeaute HoMmepa ['OCToB M ONUIIMTE BIMSHHUE JIETUPYIOIUMX AJIEMEHTOB Ha
CBOMCTBAa CIUIABOB. /[ TMEpBOM KOJOHKM B pasfene MapKa CIUIaBOB OIMIIMUTE
PEXKUMBI TEPMHUECKON 00pabOTKM JAns TOdydeHHus] 3aJaHHBIX CBOHCTB U
MpeBpanieHusi B CTPyKType ctanu. I[locTpoiTe ycClOBHBIN Tpaduk TEPMHUYESCKOM
00pabOTKH B KOOPAMHATAX «TEMIEpaTypa-BpeMs».



Tabruya 3

. rggoca Mapka CIIIaBoB HB . rggoca Mapka cILIaBOB (hl/fga)
31 40, 20XH3A, TT7K12 410 46 50, O91"2C, BK9 430
32 35, 30XT'CA, T5K10 280 47 C15, 35I'C, P6MS5 200
33 45, X6BD, BK18 450 48 65T, 38XH3MA, T30K6 320
34 60, 10XCH/, T15K6 500 49 35, 30XT'CA, bpOd4-1 250
35 Ct3, 38XH3MA, 180 50 60, X18HIT, Ji62 500

JI39MIDK
36 25, X18H9T, JI190 200 51 20, XBI', P18 145
37 651", X12®1, BpAMu9- | 440 52 Ct3, ¥8,CU35 180
2
38 20, 60C2H2A, BpAXKS8- | 150 53 40X,30X13H7C2, 400
3 12XM3A
39 30, XBT', BK6 250 54 30, 10XBCHO, BU90 250
40 Cr4, 30X13H7C2 140 55 Ct4, Y13A, T15K6 185
41 20, 70C3A, BpOd4- 180 56 40, 60C2XDA, 350
0,25 P12®4K5
42 50, SOXT DA, bp04Co- | 400 57 35, 35HM, K460-2 400
6-3
43 40X, 10X13CHO, T15K6 | 450 58 45, IIIX4PII, Y8TA 520
44 30, X13®1, bpO10113 | 300 59 601", JI39M1DK, BU8O 420
45 Ct5, 091°2C, JI62 390 60 60, bpO10113, TT7K12 440

Bonpocoi 61-90. ITocie npopaGoTKu JEKIIMOHHOTO MaTepUalla U PCKOMCH/IOBAHHOMN
JUTEPATYPHI JAUTE OTBET HA MOCTABICHHBIM BOIPOC COMVIACHO 3aJaHuUA.

61. KpI/ICTaJ'IJ'H/I‘-IeCKOG CTPOCHUC MCTAJJIOB, BUAbI KPUCTAIMYECKHX PCHICTOK M HUX
XApaKTCPUCTHUKHU

62.

MexaHus3m Imponccca

KpUCTAJIJIN3alln N

KPUCTAJUIM3AIUS YUCTOTO JKEJIe3a)
63. Yopyras u 1actuueckas acdopmMainus (HAKJICH, 3aBUCHUMOCTb MPOYHOCTH OT
HUCKOKCHUM KPUCTAILTMYCCKOM PEIICTKH )

(aymoTporus,

moIMophu3M,




64. CrutaBbl, B3aMMOASHCTBHE KOMIIOHEHTOB B CIIaBax

65. luarpamma COCTOSTHUS JKEJI€30YTIEPOIUCTHIX CIJIABOB

66. CTpyKTypHBIE COCTABIIAIOIINE KEIE30YTIICPOIUCTHIX CILUIABOB

67. Knaccuduxkanus ctaieil coriiacHO AuarpaMMel

68. Kitaccuduxalys 4yryHOB COTJIACHO JHArpaMMBI

69. Knaccuduxanus ctaneil B 3aBUCUMOCTH OT COJICPKaHUsI BPETHBIX IpUMece

70. Baugaue yriiepo/ia ¥ MOCTOSIHHBIX PUMECEH Ha CBOMCTBA CTacH

71. Ctanu OOBIKHOBEHHOI'O KaueCTBa

72. CTanu Ka4eCTBEHHbIE KOHCTPYKIIUOHHBIE

73. Ctanu BRICOKOKAYE€CTBEHHBIE 1 0COOOBBICOKOKAYECTBEHHBIC

74. UyryHnsl (cepblii, KOBKUM, BHICOKOIIPOYHBII ), CTPYKTYpa U CBONCTBA

75. Tepmuueckas oOpaboTKa (BUABI T. 0.), TOJTHBIA OTKHT

76. duddy3noHHBIN 1 pEKPUCTATTU3AMUOHHBIN OTKUT

77. 3akanka

78. Auarpamma U30TEpMHUECKOIO MPEBPAIICHUS ayCTEHUTA

79. IIpokanrBacMOCTh CTaJICH

80. Hopmanmuzanus

81. Xumuko-tepmuueckas oopaboTka, IeMCHTAIINS

82. Xumuko-tepmuueckas o0padoTka, a30THPOBAHKEC U ITMAHUPOBAHUE

83. Knaccudukanuss cramed B 3aBUCUMOCTH OT COJICpKaHUSl yriepoaa |
JETUPYIONIUX 3JIEMEHTOB

84. Menp, crinaBbl MeIU ¢ IIMHKOM

85. Menp. CrutaBsl MU C OJJOBOM M IPYTUMH 3J€MEHTaMHU

86. IlommmmHuKOBEIE CTUTaBBI (0aOOUTHI)

87. ATIOMUHUI U €ro CIJIaBbl, TEpMUUYECKasi 00paboTka

88. Jedbopmupyemble amOMHHHEBBIE CIUIABBI, YIPOUYHSEMBIE TEPMHUYECKOU
o0paboTkoi

89. JlebopMmupyembic allOMUHHUEBBIC CIUIABbI, HE YIPOUYHSIECMBIC TEPMUUCCKOU
o0paboTkoi

90. CunnyMHHBI U JIPYTUC ATFOMUHUCBBIC CIUIABBI 111 GACOHHOTO JTUThS



METOIUYECKHUE YKA3ZAHUA
K BBIIIOJTHEHUIO KOHTPOJIbHOM PABOTHI

OtBeuast na Bompocsl 1-30, HE0OXOAMMO Ha4YEPTUTH AUATPAMMY COCTOSTHUUI
(OKENe30 — LIEMEHT», MPOBECTH HA HEW OpJAMHATY, COOTBETCTBYIOLLYIO 33JaHHOMY
IIPOLICHTHOMY COJEPKAHUIO YIJIepoJa B CIUIaBe. TOYKM MEpeceUeHus C JIMHUAMH
JIUarpaMMbl COOTBETCTBYIOT KPHUTHUECKMM TEMIIEpaTypaM, MPH KOTOPHIX B CIUIABE
MIPU MEJJICHHOM OXJIAXKJEHUU MPOUCXOMST (Pa30BbIE U CTPYKTYPHBIE MIPEBPAlICHHUS.
PaynoM ¢ nuarpamMmMoi HauepTUTh KPUBYIO OXJIXKIEHHUS JAHHOTO CILIaBa, MOKa3aB
CBSI3b KPUTHMYECKUX TOUEK HA JUarpaMMe U KPUBOW KPUCTAJUIM3AIUU 3a/IaHHOTO
crutaBa. Ommcarh CYIIHOCTh IIPEBpAIlICHUN, NPOUCXOJSIUX B CIUIaBE IpU
MCJUICHHOM ~ OXJI&KJCHUM W3 PACIUIAaBJICHHOTO COCTOSHUSL JO HOpPMalbHOU
TEMIICPATYyPHI.

CoctaB (a3 ¥ uX MPOIEHTHOE COOTHOLIEHWE TPHU 3aJaHHON TemmepaType
ONpEAENUTE, NMONb3YSICh NPABUIOM OTPE3KOB. I 3TOr0 Yepe3 TOUKY, JeXKallylo Ha
OpAMHATE CIJJaBa M COOTBETCTBYIOLLYIO 33JaHHOM TeMmmepaTrype, MpOBEAUTE
TOPU30HTATIBHYIO JHHHIO O COOTBETCTBYIOIIMX (Pa30BBIX 0ONACTEH, OmMpeAennTe U
0003HaubTe KpalHUE M 33JaHHyr Touku. Hampumep, onpenensisi cootHomenue ¢as
JUIsl CIJIaBa ¢ cojiepxkanvemM 2,5 % yriepoja npu Temieparype 900° C, B KOTOpOM
UMEIOTCA CTPYKTYpPHBIE COCTAaBJISIIONIMNE — ayCTEHWUT, LEMEHTHT BTOPUYHBIA U
neneOypuT, cieAyeT CHauyalda BBISIBUTH (a3bl, U3 KOTOPBIX COCTOUT CIUIAB IIPH
JAHHBIX YCIIOBUAX (2yCTCHUT U LEMCHTHUT), X Jajiee ONPEICIUTh UX KOJIUYECTBO B
npolieHTax. [Ipu 3ToM HEOOXOJUMO YETKO NPE/ICTABIATh, YTO MEPIUT U JeAcOypUT
SBJISIFOTCS. MCXaHUYECKUMU cMecsiMU (a3 (repiut: GpeppuT + LEMEHTHT, JeAcOypHUT:
ayCTGHHT + LeMeHTUT (mepiaut + memeHtut), Ilpu Temmeparype mmke 727 °C
7e1eOypUT COCTOUT U3 MEPJIUTA U LIEMEHTHUTA, T.€., B KOHCYHOM UTOre, U3 dheppura u
LIEMEHTHTA.

Bompocst 31-60 TpeOyrOoT 3HAHHS MapKUPOBKHA, CBOWCTB U CTPYKTYPHI
pa3iMyYHBIX CTajleld, YyryHOB, CIUIaBOB HAa OCHOBE LIBETHBIX METaNIOB H
KOMITO3ULIMOHHBIX MAaTE€PUAJIOB.

OTtBeuasi Ha BONPOC, HEOOXOAMMO MPUBECTH MOJHBIA XUMUYECKUNA COCTaB U
CBOIICTBa paccmaTpuBaeMoro wmarepuana. Cneayer ykas3aTb, KakHME HMEHHO
JETUPYIOIINE 3JIEMEHTHI MM X COYETaHUs MPUIAIOT CTAIAM TpeOyeMble CBOMCTBA,
HallpuMep, TMOBBINICHHYIO MPOYHOCTH M BA3KOCTH, JKAPONPOYHOCTh U T.J.;
KJIACCU(DUIIMPOBATh CTAIM 1O HA3HAYCHUIO, KAYECTBY, CTCICHU DPACKUCICHUA H
CTPYKTYpE.

MapkupoBKy, XUMHYCCKHH COCTAaB MU MEXAaHUUYCCKHE CBOMCTBA CILJIAaBOB
onpeaensitor mo cooTBercTByromuM ['OCTaMm, Hampumep, cTajib YIIICPOAUCTYIO
oObikHOBeHHOTO KadectBa — 1o ['OCT 380 — 88; crane yriaepoaucTyro
KaueCTBEHHYI0 KOHCTpYKUMOHHYIO — o ['OCT 1050 — 88; cranp yriepoamcTyro
uHcTpyMeHTanbHyto — o I'OCT 1435 — 90; nerupoBannbie ctanu — no ['OCT 801 —
87, 14959 — 79, 4543 —88, 5950 —85 wu np.; cepwiii uyryn — no 'OCT 1412 — 85;
BBICOKOMPOYHBIA uyryH — 1o I'OCT 7293 — 85; koBkuii uyryn — 'OCT 1215 — 86.
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Crann 00bIKHOBeHHOT0 KadecTBa. B coorBercTBuu ¢ 'OCT 380 — 88 cranb
VIIEPOJUCTYI0 OOBIKHOBCHHOTO KAaueCTBAa BBIMTYCKAIOT B BHJE IIpoKaTa (JIUCTOB,
MPYTKOB, U T.Nl.) B HOPMAJIM30BAaHHOM COCTOSIHUM M B 3aBUCUMOCTH OT COCTaBa U
CBOMCTB mocTaBisAoT no rpynmnam A, b, B. Cranu mapkupyror coyetaHueM OyKB
«Ct» n mudpoit (ot 0 go 6), mokassiBaromeii Homep Mapku. Cranu rpynn b u B
UMCIOT mepesl Mapkod OykBbl b unmu B, ykazpiBarolie Ha MX NPUHAIJICKHOCTH K
TUM rpynnam. I'pynna A B 0003HaYCHUM MapKH CTajlu HE ykasbiBaeTcs. CTEreHb
pacKucieHns 00O03HA4YaAKT J00aBICHHEM HHJIIEKCOB: B CIIOKOWHBIX CTaNAX — «CIDY,
MOTYCTIOKOMHBIX — «TICY, KUTISAIINX — «KID».

Cranu rpynnsl A TOCTaBIAIOT C TapaHTUPOBAHHBIMU MEXaHUYECKUMHU
cBolicTBaMu. XHUMHUYECKHH cocTtaB He rapaHtupyercs. Cranu rpynnbsl A
WCIOJIB3YIOTCSL B COCTOSIHUM IIOCTaBKM Ui M3AEJIMH, HU3TOTOBJIEHHE KOTOPBIX HE
COMPOBOXKAAETCs ropsiuer o0paboTKoi. B 3TOM ciyuyae OHHM COXPaHsSIIOT CTPYKTYpPY
HOpMaJW3allii MW MEXaHWYECKUE CBOKCTBA, T[apaHTUPyEMBIE cTaHAapToM. B
OOJBIIMHCTBE CIIYy4acB OHU UCHOJB3YIOTCS B CTPOUTEIBHBIX KOHCTPYKITUSX.

Cranm rpynmbel b MOCTaBIAIOT ¢ TapaHTHPOBAHHBIM XUMHUYECKUM COCTABOM.
MexaHndeckrue CBOMCTBA HE TapaHTHUPYIOTCA. CTalu 3TOW TpyIIbl IIpeAHA3HAYCHBI
JUISL U3JICTINH, U3TOTOBISICMBIX C PUMEHEHUEM ropsucii 00paboTKu (KOBKH, CBApKH U
B HEKOTOPBIX CIIy4astX TEPMHUUCCKOU 00pabOTKH), MPU KOTOPOM UCXOHASL CTPYKTYpa
U MCXaHUYECKUE CBOMCTBA HE COXpaHAIOTCS. JJId Takux crajeil BaXXHbI CBEJACHUS O
XUMHUYECKOM COCTABE, HEOOXOAUMBIE ISl ONPEAECNCHHS PEXKUMOB TOpsSUedl H
TEPMHUYECKON 00pabOTKH.

Cranu rpynnbl B mocTaBasiioTcss ¢ rapaHTHUPOBAHHBIMM MEXaHUYECKUMU
CBOMCTBAMH M XMMHUYECKUM COCTaBOM. MX HIMPOKO MPUMEHSIIOT AJii U3TOTOBIEHUS
CBApHBIX KOHCTPYKUMH. MexaHnyeckue CBOMCTBA KaXIOM MAapKu CTajau rpynnsl B
COOTBETCTBYIOT HOpMAaM JIJIsl aHAJIOTMYHBIX MAPOK CTalM TPYMIbl A, a XUMUYECKUI
COCTaB — HOpMaM JJI TE€X K€ HOMEpPOB Mapok rpynmnsl b. Hanpumep, crtans BCt4cn
UMEET MEXaHUYECKUE CBOMCTBA, aHAIOTHUHbIe cTanu CT4cn, a XUMHYECKUH coCcTaB —
OJIMHAKOBLIN co cTanbio bCt4cr.

Huskoyraepoaucteie ctanmu HOMEpoB | — 4 MPUMEHSIIOT JJIsl CTPOUTEIBHBIX
KOHCTPYKIIMH,  H3rOTaBIMBAacMbIX  CBapKOH W XOJOAHOW  nmedopmariucii.
CpeaneyriaepoucTbie CTaId HOMEPOB 5 U 6, obnanaromue O60MbIICH MPOYHOCTHIO,
MIpEIHA3HAYAOTCS U1 U3TOTOBJICHUS BaJlOB, IIKWBOB, IIECTEPEH U APYTUX JeTajei
MaIlWH.

Yriaepoaucrsie KadecTBeHHbIe CTAJMHM IIOCTABISAIOTCS B BHJE MPOKATA,
MOKOBOK W JPYTHuX Mony(haOpuKaToB ¢ TapaHTUPOBAHHBIM XUMHUYECKHUM COCTaBOM U
MeXaHUYECKUMH CBOMcTBamMu. Mapkupyiotcs ABy3HaunbiMu mudpamu 05, 10, 15, 20,
25..., 60, 0603HaYAIOIIMMU CpeHEE COIePKAHUE YIIepoaa B COTBIX JIOJISIX TPOLICHTA
(I'OCT 1050 — 88). Hanpumep, ctans 10 coaepxut B cpeauem 0,10 % C, ctans 45 —
0,45 % C u 1.n. KadecTBEHHbIE CTalW HAXOIAT MHOTOCTOPOHHEE NMPUMEHCHHE B
MAITUHOCTPOCHUU U TPUOOPOCTPOCHUM, TaK KaK B 3aBHUCHMOCTU OT COJCPKAHMS
yraepojia U TEPMUYECKOH U XUMHUKO-TEPMUYECKON 0O0paboTKM OHM 00JaJaroT
IIUPOKUM JTHAIMMA30HOM MEXaHUYECKUX U TEXHOJOTHYECKHUX CBOWCTB.

JlerupoBaHHbIC KOHCTPYKIHMOHHBIC CTAJH BBIIYCKAIOT Ka4ECTBECHHBIE,
BBICOKOKAaUECTBCHHBIE M 0CO00 BBICOKOKaueCTBeHHBIC. VX, KaK MpaBuiio, IPUMECHSIOT
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MOCJIE 3aKaJIKK U OTITycka. B 0003HaueHnn MapOK KOHCTPYKIIMOHHBIX JIETHPOBAHHBIX
cTayneil nepas nudpa B Hauale MAPKHU YKa3bIBACT CPe/IHEE COJCPKaHUE yriepoaa B
COTBIX JOJISIX IPOLICHTA, MOCICAyIoMmue OYKBbl M IUGPBI CBUIACTEILCTBYIOT O
HaJIM4YUU U MPUMEPHOM COJCPKaHUHU (B MPOLICHTAX) JICTUPYIOIIUX 3JIEeMEHTOB (A-
azoT, b-amo6bwuii, B-onbdpam, I' — mapranen, J-menw, E-cenen, K-xob6anwst, H-
Hukenb, M-momubaeH, Il-dochop, P-6op, C-xpemuuii, T-tutan, d-aHanuii, X-
xpoM, L-upkonudi, Y-penkozemenbHble d7eMeHTHI, O-amtomunumii). Ecnu
KOJIMYECTBO JICTHUPYIOMIEro snemeHTa mMeHee 1 — 1,5 %, uudpa 3a obo3HaueHneM
snemeHTa He ctaButcs. Hanpumep, ctans 20XH3A B cpennem coaepxut 0,20 % C, 1
% Cru 3 % Ni. bykBa A B KOHIIe MapKku 03HA4aeT, YTO CTaJb BHICOKOKAUYECTBEHHAS.
Oco00 BBICOKOKAYECTBEHHBIE CTAIM MMEIOT B KOHIE Mapku OykBy I, mampumep,
30XT"C-I1I.

Hekoropsie rpynmbl cTanei cofepkaT AOMONHUTEIbHBIE 0003HAYCHHUS: MapKU
MIAPUKOTIOIIIMITHIKOBBIX CTajled HauuHAKOTCs ¢ OyKBHI L1, 37IeKTpOTEXHUUECKUX — C
OYKBBI D, MAarHUTOTBEP/BIX — C OYKBHI E, aBTOMAaTHBIX — ¢ OYKBHI A.

NucTpyMeHTA/IBHBIE  YIJIEPOAMCTBIE  CTAJAM  [PCAHA3HAYCHBI A
U3TOTOBJICHUS PEKYIICTO, U3MEPUTEIBHOTO MHCTPYMEHTA M HITAMIIOB XOJOHOTO U
ropsiyero aeopMUpPOBAHUA.

VYraepoaucteie uHcTpyMeHTanbHbie ctanu (I'OCT 1435 — 90) mocTraBisioT
MOCJC OTXKUTA Ha 3CPHUCTBIA TEPJIUT C TapaHTHEH Ha XUMHYECKUH COCTaB U
TBeproctb. Hx mpousBomar kawectBeHHeiMu Y7, Y8, VY9, ... | VI3 wu
BbICOKOKauecTBeHHBIMU Y 7A, VY8A, VY9A, ..., VI13A. BbykBa «¥Y» B Mapke
MOKa3bIBAET, YTO CTANb YIepoAucTas, a Hudpa — cpeaHee CoAepKaHue yriaepoaa B
JECATHIX JOJIAX MPOIIEHTA.

NHCTpyMEHT U3 yriiepoauCThIX CTalield TEPSET TBEPAOCTh MPU HATPEBE CBBIIIE
250 °C. B cBs3M ¢ OTHM OH MPUrOAeH TS OOPaGOTKM CPABHUTEIBHO MSTKHX
MaTEpHaOB U MPH HEOOIBIINX CKOPOCTSX pPe3aHus Wi 1ePOopMUPOBAHUS.

B uHCTpyMEHTaJIbHBIX JICTUPOBAHHBIX CTAlsAX OJHA IMdpa B Hauvajae MapKu
YKa3bIBaCT Ha COJICpKaHHUE YyIIIepoia B ACCATHIX NoJAX npoleHTa. [Ipu comepkaHuu
B HUX 1 % wunu Oosiee HavanbHylo IMQpY omyckaroT. Hanmpumep, B ctamu XB4
conepxkutcs 6omee 1 % C, okono 1 % Cru 4 % W.

BeicTpope:kylmime craam — Ipynma  BBICOKOJISTHPOBAaHHBIX — CTaleld,
IpEIHA3HAYCHHBIX JJI1 HW3TOTOBJICHHUS BBICOKOIPOM3BOAUTEIBHO HHCTPYMEHTA.
OCHOBHOE CBOMCTBO ATHUX CTaJ€d — BBICOKAS TEMIOCTOMKOCTh, KOTOpas

o0ecrieunBaeTcs BBEACHHEM OOINBLIOTO0 KOJIMYECTBA BOJb()paMa COBMECTHO C
apyruMu kapoumooOpaszyromumu snementamu (Mo, V, Cr), a Takxke KoOanbToOM.
breicTpopexyime cranu obo3Hadaiotcs OykBoi P, mudpa mocne Hee yka3biBaer
colepkanue Boib(pamMa — OCHOBHOTO IIETHPYIONIET0 3JIEMEHTa B IPOLEHTAaX.
Conepxanue Banaust (20 %) u Xxpoma, KOJIUYECTBO KOTOporo mnpumepHo 4 % Bo
BCCX CTalsIX, B Mapke He ykasbiBaercs. CTand, coacpsKallue IOMOJHUTEIBHO
MOMMOJICH, KOOAnbT WM TIOBBIIICHHBIM MPOILIGHT BaHAAWs, HMCIOT B MapKe
cooTBeTcTBeHHO OykBy M, K, @ u uumdpsl, noka3biBalOIIMe HX KOJIUYECTBO,
Hanpumep, P10KS®S.
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TeBepasie cmiaBpl — Marepuasbl, COCTOSAIIME W3 BBICOKOTBEPIABIX U
TYTOIUIaBKUX KapOUI0B BoJib(ppama, THTAaHA, TaHTaJla, CBSI3aHHBIX KoOanbTOM. B
3aBUCUMOCTH OT COCTaBa KapOUIHONH OCHOBBI TBEPABIC CIIABHI TPYNIIUPYIOTCS.

[IepByto (Bonb(hpamMOBY10) TPpyIILy COCTABISIIOT cIuiaBbl cucteMbl WC-Co. OHu
Mapkupytorcsi 6ykBamu BK u nudpol, mokasbiBarlleid coaepyKaHue KoOaibTa.
CrnaBbl 3TOM TPyNmbl TPUMEHSIOT JJIsE W3TOTOBJICHUS PEXKYIETO HWHCTPYMCHTA,
UCIOJIB3yeMOro MpuU 00paboTKe MaTEpHalioB, JAIONIMX MPEPBIBUCTYIO CTPYKKY
(4yryHa, UBETHBIX METAJIJIOB).

Bropyro rpynny (turaHoBonndpaMoByr0) o0pa3yroT CIutaBel cuctembl TiC-
WC-Co. Onm wmapkupyrorcss OykBamu T, K u mmdpamm, mNOKa3HIBAIOIIMMH
coliepkaHue KapOmma TuTaHa W kKoOambra. X Hambonee mMMPOKO NPUMEHSIOT IS
BBICOKOCKOPOCTHOT'O pE3aHUsl CTaleH.

Tpetsio rpynny (TUTAaHOTAHTANIOBOJIb(PPAMOBYIO) 0OpPA3YIOT CIUIABBI CUCTEMBI
TiC-TaC-WC-Co. Ludpa B Mapke mocie OykB TT o6o3Hadyaer cymMMmapHoOe
coJicpKaHue KapOUIOB THUTaHAa W TaHTada, a mocie OykBel K — kobGambra. OT
MpEeAbIAYLICH TPYIIBI 3TH CIUIABbl OTJIMYAIOTCS OOJBIICH MPOYHOCTBHIO U JIydIleh
COMPOTHUBJISICMOCTBIO BHOpAllUAM U BBIKpalIMBaHUI0. OHU HPUMEHSIOTCS IS
HanOoJice TSDKENBIX YCIOBHHM pe3aHus (depHoBasi 0Opa0OTKa CTaJbHBIX CIHTKOB,
OTJIMBOK, TOKOBOK).

Cepsie uyrynsl mo 'OCT 1412 — 85 mapkupyrorcsa tak: CU25, rne CU —
CEpbIM YYTr'yH, 25 — npenes IPOYHOCTH MPH PACTKEHHH G (250 MITa).

Koskue (I'OCT 1215 — 86) u Bbicokonpounbie uyryHbl [[OCT (7293 — 85)
Mapkupytorcss unHaue: KU45 — 7 wmwmm BU60, rme KU — koBkuii, a BYU -
BBICOKOMPOYHBIA 4yryH, 45 i 60 — npeaesn NpovYHOCTH MPHU PacTsKEHUH G, (450
nnu 600 MIla), 7 — otHOCHTEBHOE yyIMHEHHE O, Y0.

CnemyeT TOMHHTH, YTO MPHUHATHIC YCIOBHBIE O0O3HAUEHUS XUMHUYECKHX
HJIEMEHTOB JJId JIaTyHEHW, OpoOH3, aJIOMHHHMEBBIX K JPYTHX CIUIABOB I[BETHBIX
METaJUIOB OTJIMYAIOTCS OT YCIOBHBIX 0003HAYCHUH, MPUHSATHIX ISl CTAJICH.

Jlaryun (craBbl menu ¢ 1muHKoM). edopmupyembie narynu 1o ['OCT
15527-70 mapkupyrorcs OykBoi JI, 3a koTopoil creayer uudpa, nokaspBarouias
CpellHee coJicp)KaHhe MeIu B cIuiaBe, Hampumep, JI8S — maTyHb ¢ coaep)kaHueM
Meau 85 % ocrtanbHoe IUMHK. B Mapkax nmaTyHei kpome 1udphI, IOKa3bIBaIONICH
colicpKaHue Meau, JarTcs OykBbl W IUGPH, 0003HAYaIONIME HAa3BaHHC U
KOJIMYECTBO B MPOIIEHTAX APYrUX AJIEMEHTOB (KpoMe IuHKa), Hanpumep, JIAHS59-3-2
couepxkut 59 % menu, 3 % amomunus, 2 % HUKENs, OCTalbHOE LUMHK. JIUTeinbIe
aarynu o 'OCT 17711-93. MapkupoBka naunHaetcs ¢ OykBbl JI, nanee OykBenmnoe
0003HauYeHE OCHOBHOTO JICTUPYIOMIETO 3JIeMEHTa (IIMHK) U KaXKJIOTO OCTAJIBHOTO
Bxosiero anementa. Hampumep, JI40C — natyns, conepxarias 40 % Zn, 1 % Pb,
octaibHoe 59 % Cu.

Bponsbl Mapkupytorcs achopmupyembie coriacHo ['OCT 5017-74, TOCT
18175-78, nanmpumep, bpOLIC4-4-2,5. bpon3ssl nuteitibie ['OCT 613-79 , 'OCT 493-
79 mapkupytoress bpO10®1, rae bp — 6ponsa, O — onoso, ® — docdop, LI- uunk, C
— CBHUHEII, a IU(PBI — UX MIPOIICHTHOE COJICPKAHUC B CILIABE, OCTAILHOC ME/b.

AJIIOMHHHEBbBIE cIIaBbl pazaeinsiorcs Ha gedopmupyemeie (I'OCT 4784-74),
autetinbie (I'OCT 2685-75) u U3roTOBIIEMBIC CITOCOOOM IOPOITKOBOM METaJLTypruu
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(TOCT 3882-74). lebopmupyembie CIUIaBHI MOAPA3ACIIIOTCS HA HE YNPOYHICMBIC
TepMUueckoit 06paboTkoit (cucrema Al — Mn u Al — Mg) — AMu u AMr6 u
VIIPOUHsIEMbIE TepMUUECKOH 00padboTkoi (cuctema Al — Mg — Si, Al — Cu — Mg) —
AB, AI31, Al, Al6 u gp. BaxHeduMMM W3 HHUX SBJSIIOTCA AYPATIOMUHBI.
HypantoMuHbl MapkupyroTcst 0ykBamu /1.

Bakneiinme TUTCHHBIC aFOMHHUCBBIC CIUIABBI, OTHOCAIINECS K cucTeMam Al
— Si u Al — Si — Cu, HazeBawTCA cunymuHamu. [IpumepamMu Takux CIJIABOB
SBJISIFOTCSI COOTBETCTBEHHO AJI2 n AJIS.

TuranoBsie crmaBsl MapkupyroTcs o ['OCT 19807-74, a 6a66utsl — mo 'OCT
1320-74 n 1209-73.

Pexomenayemast iureparypa

Oo0s3aTenbHan
7.1. ®etucos I'.Il. u ap. MaTtepuanoBecHHE U TEXHOJIOTHS METAIOB: Y4eo.
J71s1 By30B. — M.: Beiciias mikona, 2007. — 861c.
7.2. MatepuanoBe/ICHUC M TEXHOJIOTHS KOHCTPYKIIMOHHBIX MATCpHATIOB IS
KeJIe3HoJopoKHOM TexHuKH. [loa penakuueit 1.1.H., npodeccopa H.H. Boponuna. —
M.:Mapuipyt,2004. — 454 c.

JonoaHuTeIbHAA
7.3. JlJaxutun FO0.M., JleontreBa B.I1. Marepuanosenenue: Yueb. 1151 By30B. —
M.: ManmHoctpoenue, 1990. — 528 c.
7.4. 3apem6bo E.I'. MaTepuanoBejcHUe U TEXHOJOTHSA MaTEpHAIOB: Yd. MMoc. —
M.: PTOTVIIC, 2005. — 188 c.

Ilpumeuanue. B ciydae OTCYTCTBHs YKa3aHHOW BBILIE JIUTEPATyphl A MU3YYEHHS Kypca
npuroaHbl JoOble  y4eOHWKM M 3aJa9HUKKA € Ha3BaHHEeM «MarepualioBeACHHUE» WU
«MarepuanaoBeicHIE ¥ TEXHOJIOTUSI KOHCTPYKITMOHHBIX MaTEPHAJIOBY.



